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(54) POSTURE CONTROL DEVICE FOR LEG TYPE MOBILE ROBOT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To take dynamic balance so as to 
continue a stable posture even if a leg type mobile robot receives 
unexpected reaction force of an article by providing a joint 
displacing means for displacing the joints of the robot based on a 
calculated basic target track correction amount and a floor 
reaction force target track correction amount. 
SOLUTION: If an actual upper body position/posture and its 
changing rate detected by an oblique sensor 60 are coincident 
with a correction target upper body position/posture and its 
changing rate, a target flat sole position/posture is corrected so 
that the moment component of an actual total floor reaction 
force applied to a target total floor reaction force center position 
is to coincide with the resultant force moment component of a 
target total floor reacting force and compensating total floor 
reaction force for an article reaction force parallel control. 
Further, a leg main control device controls leg joint actuators 10R 
(L) and 1 2R (L) so that an actual joint displacement follow up a 
target leg joint displacement decided based on the correction 
target upper body position/posture and the correction target flat 
sole position/posture. 
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[0 0 9 1 ] B3fc*HT, fM^>M»BBteAas 

• &&. sm±m&i3#i>jSL am) ^omzftm? 

[0092] w^w^bbbombi*. MBtBSfc 
6«, »©7^ a i-^ (man or (D itean 

***B»S*S{bM»£BB*E*k:B«T**E;»!7fMW 
ttWBWrfcn, ftfltt£ttR*£BJI'*-« £3lcB~ff 

an*. 

[0 0 9 3] «fc»J#l,<tt. ««-t>-fl-6 0ICj;oT* 
fflSnfeB-hflMSB • B£&£jESB±ttttB ■ gf^c 
Btg* IgfMAt'MC^i^tSAC 



,8) 10-230485 
hB^fcHRT-SJ; "5 fc, £¥2 2R 

[0 0 9 4] ft-pT> «»-t>-y-6 0JCJ:oT*aiSn 
*B±#(fcB • BBt^oBflsBj&t, BjEB«±#ifcB 

^^'C^fiBJc^ffl-rsn^s^o^-poKfig^i 
[0095] hpjw xmbbbii. miEsm± 

mm • &»£BlEBB£¥{4B • »B*Sfc£Sn* 
BBIBJMffl^ffiJrHSIglJ^ffi^ii^t- -5 J: 5 KW7 £ 

[0 0 9 6] W^'f >M«*ttBP^-f >tt»Sfi, 
WELfc«^t>U-6 0, g?2 2R (L) {C&ttfc 

20 7^^a.X-^ (BB10R (L) &V>b2 0R (L) 

[0 0 9 7] WU< >WWSST&:ESnfcBBJ£¥& 
fi • B*SBiEBBJ£¥teB • £®t IsTttm®) 

Rtjvmmwmmizmzftz. <su M»mR^mm 

»8ifc*V>Tv B«£SF&fi • BBtfBlESnfcilt 
(C J; * d # y h <nM>b&m<D&iktfmW.-?% -£ & 6 
B**BlEBB£¥t&:B • Kf»«M*«£AV««!|ftPBB 

[0 0 9 8] HSKiUx. W^-f>W»iSBfcA*a 
io n*BB«tt, 1$IEBB±{Mfcfi • BB/\>KB 

[0 0 9 9] Br^OmPMoattttfBJUK^ifts 
«, »©7>fal-^ (MM53 0 R (L) fc£®«M 

yiS, C4-100I) „• 

[0 10 0] #WW&ffl»**j*i7;UrfiJX£*£AT 
KRBT*£, W^-f >W»*tt«i^-f>lM«8B, *5 
*WHBLfcA>|*4 4 (L) (CiSltfc 6 W^-t >-y- 5 
8, 7^^aX-^«|ft«fi8 84J«taCBi7 4 ;^.- LX _ 
* (K©3 0R (L) ^L4 2R (L) fflHIfj^-^ 

[0 10 1] K^-f>W«gBtt, 6«l*-t->U-5 8IC 

«t-3TBasn*^B«s^ti«^B«, SAeD3 g {: 
50 »si;Ts*\>Ktii • mmzmm^z. miEistma 
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(9) 



10 



20 



15 

[0 10 2] CCT, tt*4b£ft¥«fMIIIg|B<0gMB£ 

war*. 

[oio3] &i8\*tt&®frtwm®wmm<DMwmrfL 

[0 10 4] B8«»lHbTtt¥tf»e!>tta^6R9ir 

-So 

[0 10 5] MOA>H4 4R (L) tt, 

• £>*a5<Z)-c\ 6 $ft^-fe>-y- 5 8 fc J; 

[0106] *»anfc*»*»K**. is^ 
[0107] ^i:E9 &&m\sX*t&y>Rj]¥m%mm 

[0 10 8] 5t-r, *CTfflV>i»EKii6»qfcqE7 f Jl'fcO 

AMG x = - A y G * m g 
AMGy=AxG*mg 

[0 112] Utfy H©a»«»KH-r-5«/i>*tjO© 

ALx = - mh* d(AyG) / dt 
ALy=mh * d(AxG) / dt 



[0113] ^-aasocto. *st!W»a>n*. *o 

d(ALx) / dt = AMG x + AM x 
d(ALy) / dt = AMG y + AMy 
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30 



* [0109] mmmti^^Mt, smftmK*-><D 
mm mm) t»5^m^s4Axt5t^«-&o, @ 

^£*R*^E-* > hJSHt±#fti • 
©M«**-r^£7 f ;i'T»*. ^TlC, 0)JitT. B10 

[0 110] ddT. J2inF©.fc5fcE*<&£0#«>*. 

m : D^-y b±nm 
s : a^jjpiia 

h : Efc±mkj3$>b&friz > <Dm>bl%2 

AxG : S«a-WSe«»jgODX^ 

AyG : agl'ttttailOYsE^ 

A xb : B«±#ffiHSJl&S©XJ5jc# 

A y b : B«±ftffiHSEI&gCD Yfifc# 

AMx : SS±fl«S^^^*#D0<OS®±mR^^e— 

*>h&tbg<OX£i)c£- 

AMy : SSMSA^-MSb 9 ©BS^tfcK;*^— 

hmmm<DYi$ft 

AMGx : IgMS^J^-MStiDrogSi^t-^ 
>KJRi*4©Xt£# 

AMGy : BMS^t^SbDOgSi^qE-/ 

alx : sm±mKti^>t^^t>r)(osmAmmm<Dm 
liSrox^ 

ALy : Ig^SAtMSt) 0 ©g^SffiiacDM 
lftM©Yfi£# 

d(a) / dt : Sfta0l«MiR# 

d ( d (a) / dt) /dt : Xfta(OR$M 2 mfflltt 

[oiii] iit-^hoti^e,, &5W*3*a»n 



SCI 



s:2 



it3 



[0 1 1 4] Si, S2*J:^3±D. «ftM»ft¥* T^Oil^i^ttT. 

mh * d( d(AxG) / dt ) / dt= AxG*mg + AMy 
mh * d( d(Ay G) / dt ) / dt= A y G *mg - AMx 

Axb=k* AxG 



-9- 



(10) 



17 

Ay b = k* A y G 
CO 1 1 6] W±^e», RMtt^TM. lUisS 

co i i 7] 0 9{c^r*t^s^¥s&S'jts^g^gB 

CO 1 18] JiroB«^*K**^*teDO»Jkttg 

AMG ox = -AMo x 
AMG o y = -AMo y 

c o 121] mmwMsmm^iiLmmmmiz^xm± 

AMG o x = -mg * AyGe 
AMG o y = mg * AxGe 

CO 1 2 2] ^7«fc0^*»«. 

AxGe = - AM o y /m g 
A y Ge = AMo x/mg 

CO 1 2 3] fiScfC, *ft»*S*S<t>ffi«KMStt, Jt 

Co i 2 4] »*4trSA?«iMf9ttBo'e7 i ;]/MffS(i« 

co 1 2 6] t5*;nw»aiJiRir»offi*ia»cDijajsAt: 
swim***— *>HR«ig + 
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10 



20 



• • • 5t5 

CO 1 1 9] CCT, 

AMox :MftS*t-^>Hii©x^ 
AMoy : ^flfcS**— ^ > KOWOY^ 
AMG o x : ft*»tt£ff*frtt«K|b*Jc £?Tft£ 

AMG o y : «Ml[»Sff*4>ffiBffttgK:J:oTX£ 

AxGe: mm$mmmm<bi<Lmmmm<DxiiSLti; 

AyGe: ftttSGM Wbtt«K»fl;0Y£# 

to i 2 o] »**R**-^>h««*«niuaa S 



• • • 5£6 



5$7 



30 



= 0 



• • • S8 

tut. tt&®&twm®wmmm£tiiE.i3*:-x > h T 

CO 1 2 5] AStW.fcSfcU PDM»IiJfc 

*>h= k p * a^fifiie 
+ k d * m<b&&m&<DUftffi. 

• • -sio 

3*1> «IEl«±f*:tt«'»»*tfp6n*. 
CO 1 2 7] iu5T, SliftW^^^UttW^^W 3 ! 1 

iDteOT&S,, 
CO 1 2 8] Jftfc, *5W«rifciT<5. 



40 



xtl 1 
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[0 13 0] mz, Xi&tfl&iLTZ, 



> h 



[oisiirtii tsu 2^5, Sickens. 

B«mt;&*-,?i>miMi + 



S12 



• ■ ■ 5t 1 3 

[0 13 2] t^T, BWt**/<(*->ttttft*ti¥ li*#**jiUTV>«*S, * 

+ mmmzmfrti^-tyb + *>b = o 

• • • 5U 5 



[0 1 3 4] SI 514, Sfe»*ftR*t-^>h^ 
[0 1 3 5] IWI-CDC 3JfflUTf^M5 

CO 1 3 6] H4©**jfUfpjR©«jjjk:»-r S ^ J j Mfc ' 

[0 13 7] ***»rfflttff-3Tt>* 

(BPS, 3fftt*4fe) O*»©i:53ft«0***©l6J*M . 

[0138] cnic^u « *$]& a fembttLmmwim 

*»iiBtim<i>tt«Rns«i|[ttir«. 
^nwwausjWK: «fc 0 g**nj3t a t 

[0 13 9] B7fcS*-J-J::5fc. jk*a#»S*¥«$!l»ffl 

mmzmfcti*-* > h a, B&B<cMfcgi»»g#g& 
*<> awM^^^ncfawjfctts^TftwwfflUMt^ 



[0 14 0] tC5T, iSSdift^^qE^^Kj^^Jp 

Jut*—* > h iinAfcttintt 0 -e&*. 

[0 1 4 1] BPS, l««fi-2H=-.*>h«i&«, B«g 
K*^-;* > h i^JWfcS*^-^ > bfilM©ftJte 0 lc 

a «s«fc&B&»« t ififi a u- s n*. a «fi<t> 
asisitwuTSEftr*. 

[0 14 2] £A±at, *f^s^¥«$ijfpggcr)^lj!i-e 

*s. ±.ufflmmmz. ±t. imaiBJiflfecsgfTS 

ft*, lot, *>htflrV3XfcbT 

fc. sic iA*7>xi»$ns. m»rn«, n& 

2 2R (L) <Z>3fcSSi) *«A/B*J:5k:»»W«ian* 
<h*1C. ^B#«)lc:±ft:*S(r^{c»afta-l3-T«*^-^> 
MCjfg*«fc3fc#J9&;lsn*. 
[0 14 3] HI 2ttC05BW0JB2©SI«0»|g^ 
t. U ^ -y* 2 0 0 SKI*. liSjIiSli>fiaSW 
*fc±IBTIS©IWISfl[*KigbTU 5 y h«r*HtS «fc3 

[0144] ±iBUfcss«©»ttc*v»T, mmz\i, 
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n * i» <fc » k , it 7 ic «k o x% e n& ftngija a ^a 

'C^B^KjSIc, ±KTIB®ttlSli (IBB) *RJEUT 
[0 14 5] JEtC, S2©USy^3 o'oSKl*, 

jnM»flij«»ii-c«jp: $ titztt&voRtiy-mmwm mm 
[o i 4 6-] HJ-fe, tt%.®i&t)¥mmwmm®±mELti 

M**aatf y hCSf 2 2 R (L) fc<b56£'a 

lC±BgTfg©$9fEffi£K^U U 5 -V h**^ts«fc3te 
bfco ^©fMfgffl#tH5£Tt>BjaT*>&V>;r £«y 5 y 
^ 2 0 0<D«^i:|S)«T$.?.. 
CO 1 4 7] 01 3ttC©ftH©SB3©jMg©&l|t&ji% 

u >j 5 y 9 4 o o «KitTfluiama«a<&tt«Kn 

fi£ffl3R©Artfc±|gTfE©«WfKffl£iS:£UT'J 5 y h 
^*Ht-5t*»C, I2©ij 5 y£ 5 0 0 *BW\ Jgl© 

5 * * 4 o o *mxft\M&xtt&®Kj]¥-mumm 

# =E - X > K S-^jET 5 <fc 5 (C L it o 
CO 1 4 8] HI 2IC^UfcJ|S2 0*«i©»jBfc*tiT 

asiftsic ±iBTiB©fMi8tt («gs) tiaaeuTus 

y K5r*nt-5«k-5»CLfc*i. ftlfgfig OJ = <;/ MS) £j8 

Afcfit^^^nwmiijRjicswtUAfciinJltjfte o o (0 
12) ICfcHTiJDJSSn, tf^fcAAsnjct^ 
ofc. Z.<Dtztsb, Ht&faRl}^— pOhiSHtelaLTfi 
I, Tt>fc<b©*<, *f&#)K#^*>H<I 

* M (c ffi llj U T b * 5 t m 5 * * K £ * ± i; 5 C <h j&tfc o 
Ac. 

CO 14 9] JB3<0*jfi©»tttt±Ebfc^«*t#pfl!| 
■TStWT. IBl©U5y$M 0 0©SiJ6M (U5y h 
ffi) *j®*.fcA2MI£&2©y 5 -v^ 5 0 0 SrilbTjD 
«»,«7 0 OtSD, *CT*70MM»fldtKJM&©tti;& 

xtim. (=e— *>h@m m2 2R <L) 

CO 1 5 0] »2©£Jfi©#l8£»&B, USyhffifc 
ffl^fc«^^tt»fliJ*l!C»©|JB*k:ibp|i[jft7 1 0 



< 12 ' #H¥'l 0 - 230485 

(013) (CfeUTJO^SnT^x^fcA^Sn-SCi: 

bffiIS;»Mc&oT'J $7WflU B<fr&B&3> 

iSS, ^©fllfigttlietljollJgW^filiS^P,^ 
»l©>J5y*4 0 0©IMIS« CJ5 7M) Am 

tTfe^imsmife, %itto3gifi©jgtt£iqft-? 

0 0 £ft*£©U 5 ^SriljjqLT 
/0 CO 1 5 1] HI 4ttC©ftiH®$4©5&to&ffi£;K 

omm*?§itbz>rz)t>\z, iti^t-^n^j 

CO 1 5 2] JSC. Rlftift^^^Hco^TflWr* 

co 1 5 3] mmmti^Tjvvm&zjiQitatb 

• J6»^6±fl:ffiB©«»B*Sb5lHfcJt#:ffl:« • ^ 
^< ft«KgIESSS¥ffiB • iMMs^tfftttttjESBA 
>hM4B ••3S^e.*J6 6ti*B'il^fii:©S*5fi«)5 
CltlCcbO, Si»fiE^S'i>teB©a!Kifii:±*(cttfi©« 
iO IbSt©g8^S;*J6, ^n^ffl^Tfi^ffiBroffilftS^ 

CO 1 5 4] i=fc, OT55©'J >^^d*7 h©^U 

CO 15 5] tI5r, ttftB«fP3K/^->^6«|ft 

^0 «©ftffif*t*#<«c*. 

CO 1 5 6] WttJife, l«©«tt*«»**i < fct|C*fctt 

CO 1 5 7] -?ro^ISMt5?tiLT, WT©^ 

[0158] BPS, «ttBft^^x;UT«, 
50 m** — >*^SW)3-a-fci:^©»6©18tt^lR«iS*3j; 
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[oi5 9] wx-r >m»sbk*jv>t, bm/\>\*isl 
[oi6 0] ^tti^nfewtt^iswia^iucifc^a^ 

«±©#R»c«tr), J^©«tt^«!l!iS£J;OC£fc 
BBAStMBOIMK. ^»i»)^^^^JHc*3^T«?i 

attKA^^l/OSMIt^JttirUTfTtonsOT. ami 

[0i6i] J:f2cD$n<, ^i^ubM4o^igco^ 
tC&oT«. (±#2 8) t. ffifcgft: 

fca«f3n««jRa|c©iJ>i!' (BP'J>*2:teJ;tfISU> 
^3) ^SftSBPit^l&Djtf.;/ h (2S#fTP#^h 
l) ©!S»*iJPSfik:43^T, mftatfy b<D'pts.< i 
fcfflfBa#:©B^$ft!$£^iy3SIi/^ — ftJgBPtf 

ffl T •& *E # ©fl. ^ © B flUhtt £ £ 'Ms. < t h 
tr, W8BdiH«> h©Bgf^£&£TSB«#^t8£^ 

**tb-r*n**io¥a (6Wi^-fe>-y-5 8) , Mt3^ 
Rwmmmmm. j;oft#«i:ii. la 8 ©n*f&#iE 

tfrfB U&y H©B.fr(fcBfcJ:tf/*;fcl5M^©ffiB©« 

wimmmmmn^® (mmtoKtiw-mmmmm. ioa 



l13) #P^¥ 10-230485 

(HUE*) ZXtbZMft) . <J>&<£t>i»B«*Sn& 
^Jl^A#afcJfctfTffiE*E;ft©B«l»l(&£igjEt" 

mwjuj©-«) , fc*»e«*snfc»* 

[0 16 2] Wia^^A^BJRHt^Stt, Wfg 

wmattim , £«t*., tdK3stbsn^¥«a^&B»c 

[0 16 3] WE^^WttHaPjSy h&PJStS 

[0 16 4] *&, IWE¥ffiB<fr&SJKI&aSffl*gS 

t«Bt«U5y^2 0 0, 4 0 0*ffl^<Ml / 

[0 16 5] WEERS*B«W^iEa»35^|S 
tt, WEi»3f$nfc*S*B®«iBJ;«EjEfiSm^©«eii 
fc««r« U 3 y * 3 0 0 . 500 «t 5 \zmsn 

CO 1 6 6] *fc, BiJEflcErtOB&figfrte, mintf 

30 v b\zftm?zfefct)omM*'L\&(Dmm : £'j>tz< 
[oi6 7] mmsiiiBMmmmmmmm^® 

^>h{III) SMSlfeli, WtB*R^0DBSf^ 
* 0 tf^ffl-r.S^E— ^ > h t-I*^^«jtC^J 0 £-5 «fc 5 

40 tz. 

[0 16 8] WK*S*£lWO^*3&*. MIB'J> 

0 0) frZORJjT&ZtiKMtitVrz. 

[oi6 9] MED# y me&mzmza 

n?> 2 *©WU >^ 2 £ 2 U 3 ^ »a 

[0 1 7 0] *fc, '>^c< ,h=bS#: (±^2 8) £. ffi 

>^3) ^e.Ti^.PiCWjp^^ K©sS^fW»^Bfc* 
i0 ^T, ffl&atfy b<D'J>tz< t>hMtR&&comUGtW& 
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W>U*<b&<K>%m$:'}>ts.< thSti, tflEP#yh©B 
*4M»£R£-r« (BSW£lA-*-> 

mi s ts 'p<L\&$it> o ©;&— * > h t tx^^-r 

KB) , WESEiftanfc^jfcttR^^-^OMcW*^ 

^-^hiffiEPtfy h©{£fi • sg»k:aS-^HTWE 

[0 17 1] '>fc<<hfcg# (±#2 8) t, St 

I^T, Wfin*y hO'M< £*>*rES#:©BS<aB£ 

Ha**- , >*S4M,TttEPJi«y h 

ICftUBTS, f££tt*&a>6©K££&fflT3#ft4&K 
**ffl*R (6*S*-fe>U-5 8) , M9VtkmZtlfz}i& 

(»MSA?ftiHflSt) . j»E*»Snfc 

EBfje<0j«*tor)O*K**-^>htjM[EasK-; h© 

(^*«bSA¥«t!msg) . *J:tfWE«EIES*ifcJ?r 
*£©,£££> OWEfcR;^-^ h tWEa^y h©{£B 

(»M-f >$<]ffl=gfi, Ti7^dx-^|g!i!,^g 

CO 1 7 2] OS}. ±BUfc«lftl>U»4'.©|«toKjJ* 
tC*3^TK, ±#ij ^©litltf^lMaO©*:^©; 7 ^ 

* ©a ^ t>*a o ttsg & \m © ft tt«g k mm * seao 

[0 17 3] ±EUfclBlft:V»U«4©**<o»*T? 
tt. ftC#i¥5-3 0 5 5 8 6^ii«T»*U&3> 
7?-f 7>7.$m%m^T\t*Z>itfi, ttWl-tomgt&m 



(14) ffl?1 0-2 3 0 4 8 5 

l^tttf, S¥2 2R (L) »CKJtfc6tt^-fe>tJ-5 6tt 
[0 1 7 4] Hie, ■±EUfc«l*:t»L!B4 0*iSo» 

*JS07>7fcJ:oTIMrr*¥R*m»T«»h;i^ 
70 *««U *©|g*. m»Wt*HR«R*«M»UTt> 

[0 17 51B:, ±EUfc*lttU>LJB4flDj|tlfiO!)» 

[0 17 6] Kfctt, ±EUfcKH3iv>U»4CD»J|(0 
20 mmiZH^T. ftfflW- 5-305586 ^TSfgbfcP 
>7?1T>?,%m\zmx.T. *tB«A*iit#Mip 5 - 3 
3 7 8 4 9^a«T«*bfciW»*iioAT'bA^. {i 
U *©$ffliCcfcoT±#©&B^^5WgIE$n£© 

«S*<Sg&«£Ctt, fflfll (c «fc o T^iE $ 4a* ±{$: 
[0 17 7] Stctt, ±EUfc*SlfcV>l,*4©*lS© 
M¥5 - 3 1 8 8 4 0^a&T«SSLfc£2lf¥®£«£ 

[0 17 8] ±ELfcSl^^b»4©j|ig0D 

[oi7 9] *<bm«i^*«f»-r*fc»e>K:, <s#4-t>ti- 
*»©mfcfcCT±B©ifcEaftfc*ii*BSA> Ktt 

[0 18 0] ICIt ±ELfcmi^^U^4©SIJ6© 
»»K:*^-c; ^Py^Htt«Hc«ia)lHfl!*a7L*«i: 

[0 18 1] MlCtt.-iRl,fc«l&V»L*4©jtt|© 

a« pid$ij». tt*7w-hvxy^iw») ft 

50 [0 18 2] Sfc, i©5fiM*«*«iLft:2a*fT©W 
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&mntfy hiZbG&T&t)^ jE(C2S^fTD7K^ biz 

CO 1 8 3] 

lc, ^*^UT^^£^o^:li!if^/N- ; 5'->TU >i7, «fc 

k> mteftiizteMzmfr t Tfems-rs t zizmzkik'r 

[0 18 4] *ttiIA*5S^t^i:f% 1 .-?-n 
#5. 3cfc, P5H^ h<Da^i^il|'r-5ia)SWlC*5^T 

mz£#-mz7jk?m.wm-v&z>. 
im2] mi izmTzfc&ftntfy bomm^-y ho 

[03] dO^B^tc^Sffil^ftija^^ ba&&fflwm 

s<nmi$&&tfmft$:mmmz7F;~f-7nypmT-&z>. 
[04] muzTKTWft&mntfy htm&mmLTft 
oftmz*?wtwm-e$>z. 

[05] 0 3^{g<Da®^/^->^ fi £§g^ fi g- r ^ 

[06] mstmmz, @3gtoawi/^->4 
[i§i7] m3izm-TMm.!H!!Ktiw-mummm<Dmft^m, 

[04] 
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[0 8] 0 3tC^t-^^S^¥»$iJW^a<7)g¥,W^ 
[0 9 3 0 3 fc^-r*t^S^¥«$W^g<7)l¥iffl^# 
[010] 0 9JC^-r*f«t^R^¥«S$iJ?3^»co«»iit) 

[01 1] 01 o\z7^r^)v^m±m.i-QmALtz^ 

ffi<&^1"UJBJ0T$>2>. 
[01 2 ] 0 9 t3H{fi<T5, Z.<D?£BM<»%i2 0&M<DB 

[01 3] 0 9tc^ecrs, do^Bj^sronjgcr)^ 
[014] mi i\zmm-?z> z.o&wv'mio-mMcD 

^^$-*-r«!lScjgTS«!l!i»)^^x^S:*-ri5tB^Ej-p . 



20 Otfyb). 
2 
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